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Sound

In the middle ( 1 ), scientists began to do experiments to learn more about air. @ They

used pumps to force the air out of enclosed spaces to produce a vacuum. A vacuum is empty

space. It has no particles — or very, very few of them. Robert Boyle, a British scientist,
designed an experiment to find out if sound moves through a vacuum. He put a ticking clock
in ( 2 ). He pumped some air out of the jar and still heard the clock ticking. Then he
pumped more air out. The ticking grew quieter. Finally, when Boyle had pumped out almost

all the air, he could hear no ticking at all. gBoyle’s experiment demonstrated that sound does

not travel through a vacuum. Sound waves need a material to travel through. This material

is called a medium.”

(3 ) you are in the baseball stand during an exciting game. A ball flies from the mound
toward home plate, and you see the batter draw back, swing, and hit the ball high. A split
second later you hear the crack of the bat meeting the ball. You notice that the sound of the
hit comes later than the sight. Just how fast does sound travel? Sound travels more slowly
than light, and it does not always travel at the same speed. Two main factors affect the speed
of sound: the material that makes up the medium — such as air or water — and the
temperature. If we know the medium and the temperature, however, we can predict the speed
of sound.

You listen to a radio. You hear the siren of a fire truck. These sound waves travel
through air, a mixture of gases. Now think about going swimming. You dip below the water’s
surface. Someone jumps into the water nearby and splashes water against the pool wall. You
hear strange underwater sounds. These sound waves travel through water, a liquid. Sound
travels faster through liquids than it ( 4 ) through gases. Sound also travels faster through
a medium at higher temperatures than at lower ones. This means, for example, that sound
changes speed when it passes from warmer into cooler air, or vice versa.® ( 5 ) with other
types of wave, the change in speed can cause refraction — change in direction of travel.

[Adapted from “Wave, Sound, and Light”, McDougal Littell Science (ser.), McDougal Littell;
Ist ed (2007), pp. 41-43 and Stephen Pople, “Physics for Higher Tier”, New Coordinated
Science (ser.), Oxford UP; 3rd ed. (2001), p. 102]
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. Robert Boyle was the first scientist to produce a vacuum.

As the air was removed from the jar, the ticking of the clock became quieter.

In the end, the ticking clock in the jar stopped.

. Air is not considered a medium through which sound waves travel.
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In the baseball stands, you hear the sound of the hit before you see the sight.
Whether or not light travels faster than sound depends on the medium and the

temperature.

. Air and water are two main factors affecting the speed of sound.

. The speed of sound varies according to the medium and the temperature.

355757

. Sound waves traveling through air can be a mixture of gases.

. People above water would hear a sound sooner than people underwater would.

c. Sound travels faster in cold air than in hot air.

. The change in the speed of sound can result in refraction.
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(1) a. 1600 b. 1600s c. 1600th d. 1600 years
(2) a. a sealing jar b. a jar sealing c. a sealed jar d. sealed a jar
(3) a. Suppose b. Once c. In case d. In any case
4) a. be b. is c. do d. does

(5) a. As b. For c. To d. On
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(1) (empty) A vacuum is empty space. (2 ~ 347H)

a. having no end
b. full of matters
c. containing nothing

d. extremely large

(2) (crack) ... you hear the crack of the bat ... (1247H)

a. a loud and sharp sound
b. a long and deep sound
c. a quiet and pleasant sound

d. a low and unclear sound
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(1) ( Gravity is / fall downward / to / objects / the force / toward the center of Earth /

causes / that ).
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(2) ( Animals need water / stored / digest food / in the food /the energy /and/to/

release ).
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(3) ( That/I/you/ cannot/ with/is/agree/ why ).
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. Yeah, it said rainy over the weekend. The rainy season is here.

A : Oh no. What about our trip to a mountain?

B
A

B
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( 2 )
( 3 )
. They’ll have to understand.

a. It’s so hot today.
b. We’'ll have to put it off.

. Rainy clouds are spreading.
. Have you seen the weather report?

e. What will the kids say?

( 1 )
B : I'm tired all the time and can’t sleep well. ( 2 )
A : Well, it may be due to the change of season. ( 3 )
B : Thank you for seeing me.
a. Be sure to eat regularly and get lots of rest.
b. Be sure to study as hard as you can.

d. May I ask a favor of you?

e. I don’t feel well.

. What seems to be the trouble?
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